Abstract
Introduction
.
114
Assuming that the allometric relationship expressed in eqn 1 is an identity, the unknown Thus, the estimated values of K and β belong to the same time interval as the 125 measurements used to estimate them. This procedure is repeated for each pair of 126 consecutive samplings to estimate the parameters corresponding to each time interval.
127
The procedure above would be used when observations are made for a finite number of 
132 where δ denotes a finite difference. Using eqn 5, we can rewrite eqn 3 as: Eqn 7 defines the self-thinning exponent (β) as the quotient between the rates of change 138 of individual mean mass and density, which is very useful in interpreting the dynamic 139 model.
140
In order to link the dynamic model with the self-thinning process we should note that,
141
for a set of n individuals in a given area at time t, the total biomass of the area is:
143
Thus if N e is the effective density, that is, the number of individuals per unit of area in 144 each layer, the biomass per layer is:
The biomass rate of change is then: infinity (see Table 1 ).
163
Statistical analysis

164
We tested the validity of the dynamic self-thinning model and compared this approach per layer increased in the first months and remained constant in the last three months.
196 Table 2 shows the fits of the classical self-thinning model (eqn 1) for each density 
210
During the first three months, mussels grown at lower initial densities (220, 370 and 211 500 ind/m) presented higher growth than migration rates, giving rise to a progressive 212 increase in biomass per layer and to a ST exponent β < -1 (Figs 2-4). As dL/dt ≥ 0, 213 population biomass also increased. In the last three months (from September onwards)
214 both rates were fairly equivalent and tended to 0, thus β ≈ -1.
215
Mussels grown at 570 ind/m ( Fig. 5) showed a different behavior. In June, the decrease 216 in effective density -which from this treatment is attributable to both mortality and 217 reorganization into new layers (migration) ( Fig. 1 ) -was lower than the growth rate, and 218 β < -1. In July, the rate of growth and decrease in effective density were similar and β = 219 -1; as dL/dt ≈ 0, population biomass remained constant. In August, the growth rate rose 220 leading to an increase in biomass and β << -1. From August onwards growth and 221 density decrease rates were similar and β = -1.
222
The 700 and 800 ind/m density treatments (Figs 6 and 7) showed a similar pattern.
223
During the first months (up to September and August, respectively) the growth rate was 224 higher than the decrease in effective density, leading to a progressive increase in both biomass per layer and population biomass (β < -1). Afterwards, both rates tended to 0 226 and β = -1, with the exception of November for 700 ind/m, where the growth rate was 227 higher than 0 and β < -1.
228
Mussels grown at 1150 ind/m (Fig. 8) followed a different pattern than the other density 229 treatments. In June, the mortality-migration rate was higher than the growth rate (β > -1)
230
indicating stronger intraspecific competition than at lower densities. After the 231 readjustment in density, this trend was reversed in the next two months and led to β < -232 1, being particularly low in July as dN e /dt→0. In September, the growth and N e 233 decrease rates were equivalent (β = -1) and the biomass per layer remained constant. 
258
Unlike the classical self-thinning model, the dynamical approach detected the effect of 259 density treatment on the competitive behavior of individuals and population dynamics. need longer to reach asymptotic growth (Fig. 1) .
277
The classical ST model is based on allometric relationships depending on a series of 278 assumptions (Fréchette and Lefaivre 1990) that do not always hold in the natural field.
279
Conversely, the dynamic model is based on a mathematical axiom (eqn 8) and its 
291
In the application of the dynamic self-thinning approach two aspects should be noted. 
